Opposite effects of axon damage on heat shock proteins (hsp 70) and ubiquitin contents in motor neurons of neuropathic rats.
Alteration in the motoneurone contents of heat shock protein (hsp 70) and ubiquitin were studied in rats which had been subject to loose ligation of one common sciatic nerve. This results in a unilateral peripheral neuropathy which peaks at 14 days following ligation and is characterized by transient degeneration of both myelinated and unmyelinated nerve fibres, abnormal motor behaviours (posture of the hind limb, walking patterns) and thermal and mechanical allodynia of the hind paw. Hsp 70 and ubiquitin are proteins involved in protein metabolism and their expression is regulated during cellular stress. The contralateral unlesioned side was used as control. Motoneurone staining for hsp 70 and ubiquitin were differentially altered at the peak of the neuropathy. Axon damage resulted in a decrease in hsp 70 labeling while ubiquitin staining increased. At the same time motoneurones undergoing axon damage overstained for the immediate early gene encoded protein c-JUN and for nerve growth factor receptor (rNGF). In contrast, no clear alteration was seen, at that time, in the intensity of labeling for calcitonin gene-related peptide (CGRP). This study demonstrates that peripheral neuropathy resulting from loose ligation of the common sciatic nerve not only produces sensory alterations as previously reported but also leads to pronounced alterations in motoneurone functioning that could partly explain the observed abnormal motor behaviours. Results are discussed in accordance with presumed roles for hsp 70 and ubiquitin in protein metabolism and in relationship with possible interaction with c-JUN and rNGF expressions.